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Experimental Section
Oligonucleotide conjugates containing TT steps (Chart 1) were prepared using standard phosphoramidite chemistry starting from 5'-phosphate CPG as solid support using a Millipore Expedite DNA synthesizer and following the procedure of Letsinger and Wu. 1 Following synthesis, the conjugates were isolated as trityl-on derivatives by reverse phase (RP) HPLC, detritylated in 80 % acetic acid for 30 min, and repurified by RP-HPLC as needed. RP-HPLC analysis was carried out on a Dionex chromatograph with a
Hewlett-Packard Hypersil ODS-5 column (4.6 x 250 mm) and a 1% gradient of acetonitrile in 0.03 M triethylammonium acetate buffer (pH 7.0) with a flow rate of 1.0 mL/min. Molecular weights were determined following desalting by means of MALDI-TOF mass spectroscopy (Table S1 , ElectSupporting Information).
Solutions containing ca. 1-1.2 M hairpin in 10 mM phosphate buffer (pH 7.2) with 1.0 M NaCl were irradiated at 280 nm using a Xenon arc lamp and monochromator (ca. 2 mW) at 10 °C in 1 cm path-length quartz cuvettes. Aliquots irradiated for different time intervals were analyzed by high performance liquid chromatography (HPLC; Waters 600) on a C18 reversed phase column (MICROSORB-MV 100-5 C18, 250 × 4.6 MM VALCO) equipped with a diode array detector (Waters PDA 996) using a column temperature of 60 °C with a UV detection wavelength of 260 nm, corresponding to the absorption maxima of the base pairs. A linear gradient of 20 mM ammonium acetate containing 0-30% CH 3 CN with a flow rate of 1 mL/min for 40 min was used. Under these conditions, starting material and the product eluted with different characteristic retention time. The assignments of product peaks to cyclobutane adduct has been previously described. 2 Product yields were determined from the initial slopes of plots of peak area vs. irradiation time. Light intensities were determined using ferrioxalate actinometry. Calculated UV Spectra. Minimum energy (AM1 Method) and electronic (ZINDO Hamiltonian) structure calculations of adenine, thymine, (2+2) and (6-4) photoadducts were carried using CAChe 6.1.10. . 
Fig. S4
Temperature dependent 1D NMR spectra for aromatic region of H 4 2 (10 mM phosphate buffer, 100 mM NaCl). Assignments of nucleotide type and number are shown next to the peaks and are reported in Table S2 . First peak is the (6-4) adduct and second peak is the starting material. UV of the (6-4) adduct is shown in red. Fig. S16 HPLC trace for hairpin L 6 3 at 280 nm with increasing irradiation time (0, 10, 20 and 30 min). First peak is the (2+2) adduct, the second peak is the starting material. UV of the (2+2) adduct is shown in blue and (the starting material adduct in red. 
